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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing high tensile strength steel 
having sufficient strength as steel for welding structures, also low in yield ratio and excellent in 
toughness and ductility so as to be excellent in ductile characteristics such as uniform 
elongation and further be excellent in low temperature toughness. 

SOLUTION: The steel composition and DI value are optimized, further, the prestructure is 
refined by thermomechanical treatment or reheating treatment, and moreover, for properly 
dispersing a hard second layer capable of reducing the yield ratio and improving the uniform 
elongation without deteriorating its toughness, the same is subjected to heat treatment in such 
a manner that reheating is performed at the Ac1 transformation point +20° C to the Ac3 
transformation +150° C, and after that, accelerated cooling in which accelerated cooling 
stopping temperature is 300 to 600° C, and also, the cooling rate is 1 to 100° C/s is 
performed. 
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[003 1 ] jfc-*\ CUM099IK«|flLh$«&«M«rift 

»tUT«srt-**.»-c, o. oi^n-rutwtfflM 

■&&<7)X\ 0. 0 1-0. 2 5%tf)SSfflfc Lfc. 
[00 3 2] iKfc, S ilili7at LT, ifc. ©tt 
^jKil«fc*ia»^7C^t'*«.. 0. Ol%*iSc7)^3D 
^iK»aoH-# k 3r 0 , * *SMB8»fc: WC* & . 

aE*w»«Hfe&ft*ffl<. fit, si^iiijo. oi 

~l%fc Lfc. 
[0033] M nliSl^fiK, $Mt£>HflUe«& 

W&7cSre* 9 , ftf&RBO. 1 %JiLh*JDl--?»^*i$> 

[0034] PHTM^Tvmvh o , £ t 

z&At tx±m&o. 0 2%tu. 

[00 3 5] SliMn S*»*LTiS«SM*4«: 

fc LT , fo^ti?: 0 . 0 1%mn. 
[ 0 0 3 6 ] A 1 ttKSL rfitS<0,«e-fb^l=*^^7C 
*T* 0 , S6**f^W-*fe«>fc:(iO .001 %U±* 

^-rzxszmtffo&tf. o. 1 %*)HiTjttWfc:»an-^4 

Dj =0. 5 • .(C%) '/2 • ( 1 
Mn%) • (1 + 0. 2 7 • Cu% 
. 33 • CrX) • ( 1+3. 14 

[0039] liLh^'*^BJ«0«*^T'*)&^\ 

<ms. u</^m tz-Bttt%>mn±.&cr> @ arc . &miz 

jStTN i , Cu, Cr, Mo, W, V, T i , Nb, 
Ta, Zr, B01«4fctt2W2Lht**^-«ii:# 

[0040] 5fr$\ N i {i##c05fegi «J& &HB$Cfti 

JtftKtt 0 . 1 &EU:**«5 -e-ftjfia!^* £> . ***** 

x t sua^fsw-r s , t *• lt , ±pr * 6 
%k-f4. act. cutiuiTN i tnm<7>&mtt-?& 

**, l. 5%@(7)»T1i»rainitt(c^sS:±l:s/i 

0. 0 5-1. 5%c7)|gH(cES^-tS. ttz. Cr 
*ktl> tzMzii 0.05 %J.}JLbfcgr* >? , 2 % 



A, 0 . 0 0 1 %— 0 . 1 %cOiEB(C|?g£-t 

[oo37]N(iAi^Ti t&t/i^x rnmatiz 

1 xeU:**S*4*»36«*t-*. jMWKJlSSirr* k 

mm n **iiin l x WK&nm^w&tt^ tz*o%t>< 
s. mmwmnmmm<rmfth^n®x'% h&m 

k LT±R8£0. 0 \%b-th. 

[0038] );}±tf*3ttyM<7)m*fmx'h&tiK mm 
m—iazm® • w&nm&izTmKismm^i-j v 

ffl fc f h tzMZ , «IEO3|KfH8<0«jfiirffiS:frt|4: Lfc 

ffl) THKWfc:«$ixS. Ji, *^JOi8k 

&<m-fZ ttf-Cft&Dt HSrTIE ( 1 ) nMzvk-tJ: 3 

£>, ( 1 ) jZX'^Ztl&Di m.%0. 5 — 3 0c7)^H(C 
V&SZt&Zkk Ltz. tth-h. D z mWO. 5—3 0 

oumx'btux. xmicmmiTmizx^x . 

WW <7 yx|6]±fcag*fftgij£ ffl ^ 
^v^ci6if4L<^<, — 2u 3 0®-C'*)l>fc, MAtt 
* { 3®A k =fir 9 , W&n'&h -?/l>T y*M V ffl S:*^bJ<7) 

+ 0. 64 • SIX) • (1+4. 1 0 • 
) • ( 1 + 0. 52 • N i%) • ( 1+2 
• Mo%) • ( 1 + 1 . 5 0- W%) 
(1) 

46, 0. 0 5 — 2%fiO«5fflfc-f-S„ Mot#ttc7)3$JSf»I 

0 . 1 KlSLbMPC* 0 , 2%^e^.TSsjD-r§ 
k, tJtt^ft-Tft*!*!*^*^. 0. 1-2%c7) 
Sfflkfl.. Wi,Moi:|5l«{C, W^K(6l±^W^ 
tcimX'hhtiK *m&%gk*£.thizihlz\&0 . 2% 
J2Lbfi«-CfeO, 4%Sr@^.T^Jirr-i)k, Utt 
*^-fb-f*«[fil8r*t" SJtA, 0. 2-4%c7)^Hi;f 

vatf Nbttu-fitfc±fc LTwajn-fktcj: oe« 
«->t, ffltt^-fh^fflj&^tc, W)MkZ¥mx'i>& 

MBk LX , V(iO. 005—0. 5%, NbtiO. 0 
05-0. 5#fcf4. TittTiN<W*CJ;Orfi 
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h tzMzn 0.003 %&±<7)mtotf&mz'h 
*. o. \%*mz-&t. a i tmm. wz%wi 

o. i%t-f&. t a.^mmiztf\m.i\L*?immiz^y) 
x-fo *) . o . 5 xmxamzm&gfc * ± t h ?ty> „ -e 

^fEIISrO. 0 1%~0. 5%t-TI». Z r i4#r tti3£ft. 

■6 tHh\,Z\i 0.005 %tl±O^SD*^gTS> 4 . - 
0. l%^^*iJ^Jn-t*15Tai!B!)cOffl^:^J;43S 

o . o o 5%~o i xnwmiz 

RB^-T^. BJ40. 0 00 2%iiLh<7)r<afi^JnT'ii 

f]{c»-T h t B N ittcMAtt^^t Lfc 

9. $8tt£*#<£Mk£tf&*:i6. -bK&£0. 0 0 5% 

[ 0 0 4 1 ] $ *^aj lC fev^T{i. Stt^JgSB 
<0$8tt (HAZSH4) £[6j±£i*-&<ri:£eWfcLT, 
Y. Ca. Mg, REM0)inttil±2ma±.£&m^- 

z^ktfX'Zh* \ ^Tti *> mm . mmcowLWftmz 

X 9Mtt#14£&#-t& tHC. ( HA 

Z) Offl^$-»^LTHAZlStt^|pi±-tirL.* , )l»A^ 
^<7)^*$r^»ri.^i6lC(i:. Y(40 . 0 0 1 %JiJi±, 
Ca(i0. 00 0 5%£LL. MgiiO. 0 0 0 1 %£Jt 
±. REMfiO. 0 0 5%m±^$^S^S*^S. 

■C. -eite^MttJRSoe^ifc^oTHAZSSttSrjS! 
t=*-fk$*4fc«>» lIJMgib'i^CaliO. 0 1 
%. Y*J:tfREM«0. l^fcrR^Ti. 
[0042] 

immm mz. xmwwmmimtez-ixz t»iz 
^muzw^z . mwmizm ^ ^mmwmmi *$k 
i izjk-t. *»B^b^«»**i-*«imf* i-io 
xmiwt^mssmmzmiLx^&mfrm^i 1 

~1 5<9iStf-£fflWC. *3{C^-r$gjt^t3J: 

»)*«*»iiU Mf*fttttt£ll&EU:. 

4"l>354 OKBtf-fcfBJRUfc. aaDttrrtttv^fcSSHI 

14, *JPJO9^oji03R«iat:±i*i£i:*oit«S£ 
£4&4>OT'J> , 9. *3Kijs-ttmK(i. #3&BJi<7)3*>tf) 

sjn«yira t J: § t tnoamz «t & t cox* & . 

[00433 *3c0d*>c0» i«No. A 1 — A 

2 0 J: mm Ltz i> OX'fo *) . iffifN o . B 

i-B i littmin^-rtitvTmtzffi&Lx^^ 



immxh h . « 2 . * 3 k^-t <t 3 c . «t 0 

[0 04 4] Jt<B»9 3^ i^No. Bl~B5il 

v^jT-fc-s. . ian o . Biii, ammizttztix 

^&tz&b^ ffl&t&Zh. mttNo. B2I1 Mn*«iS*J 
■C* 4 fcft , 0 Wtt*^4 . IfiNo. B 3 14 . m 

A&ntmx'h&D! mim'bx'h&tctb, *m&m. 

Jt2SKX-aM*£f*H-*T*V». — ittNo. B4fc 

[0045] MftN o . B 6~B 1 1 {i. «3fttrS£*** 
?m<rmft*ffi& LX V ^T'ft i.i^No. B 6 
~B 8t4Joi«y!Hlfc: J: fcHJfcfrffitefcft* ttHWTC* 

xh h tub iz-mwv t mktttfg *) . «m n o . b 7 

ttt«^4 . MttN o . B9-B1 1 J4HJPIR 
fflat: J: 5 IBe*ffi<0JtiW9-C* . fflWN o . B 9 

<, iS»N o. B 1 0(4, ^^a^jDS5aK^W 

no. bi 1(4. s^s^a^na^ffltfo^^K^ffi 
[0046] o±.0)mt&mfrt>ttfrz> ± 3 1 . **«(c 

X'foh. 
[0 04 7] 
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